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Collision Sensor for Vehicle Bumper 

Introduction 

The present invention generally relates to a collision sensor for a vehicle 
bumper to be used e.g. in a pedestrian protection system and more specifically 
to a pedestrian protection sensor, i.e. a device for the detection of a pedes- 
trian/car collision for use in a pedestrian protection system. 

5 In the recent years, some vehicle manufacturers have started developing safety 
systems for automotive vehicles, which should help to protect pedestrians in 
case of a car/pedestrian collision. Such safety systems comprise one or more 
active systems, which are designed to minimize the impact violence of the 
pedestrian on the vehicle structure such as the engine hood. It is clear that an 
10 efficient control of such active systems requires reliable sensing devices, which 
are able to timely sense the presence of a car/pedestrian collision. 

These collision sensors usually comprise sensing elements having at least one 
measurable property, which varies with a deformation or activation of the 
sensing element. Such sensing elements may e.g. comprise optical fibre 

15 sensing elements or force sensing elements. In order to ensure a reliable 
detection of a collision condition, these collision sensors have to be mounted on 
the vehicle front bumper in a forward facing region of the bumper. The sensors 
should e.g. be mounted below the bumper plastic or metal skin on the bumper 
foam core. The collision sensors have to be securely fastened to the bumper 

20 foam in order to ensure a reliable operation of the sensor during the vehicle's 
service life. Thereby the fastening has to withstand the rough environmental 
conditions prevailing below the bumper skin. 

Object of the invention 

Thus there is a need for a collision sensor, which is reliably fastenable to the 
vehicle bumper. 

\ 
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General description of the invention 

In order to achieve the abovementioned object, the present invention proposes 
a collision sensor comprising at least one sensing element to be arranged on a 
vehicle bumper element, and an elastic profile. The elastic profile comprises at 
least one hollow chamber for accommodating said sensing element and at least 
5 one clip means for positively interlocking with a corresponding locating means 
of said vehicle bumper element. The present invention further proposes a 
vehicle bumper with integrated collision sensor, wherein the vehicle bumper 
comprises a bumper foam core and wherein said collision sensor comprises a 
sensing element to be arranged on said bumper foam core. The collision sensor 
10 comprises an elastic profile, said elastic profile comprising at least one hollow 
chamber for accommodating said sensing element and at least one clip means 
for positively interlocking with a corresponding locating means of said bumper 
foam core. 

The collision sensor of the present invention comprises an elastic accommoda- 
15 tion profile, which enables the sensing element to be mechanically connected to 
the vehicle bumper element. The sensing element is received by the elastic 
profile and attached by means if the clip means of the elastic profile to the 
bumper element. 

The sensing element and the elastic profile may be provided as a prefabricated 
20 unit to the bumper assembly station. At the bumper assembly station, the 
assembly of the collision sensor is achieved simply by clipping the elastic profile 
to the locating means of the bumper element. This assembly does neither 
require specific assembly tools nor any further mounting elements such as 
supplemental clips or glue or the like. Thus the design of the collision sensor of 
25 the present invention ensures a fast and reliable assembly with the vehicle 
bumper which results in low production costs. In addition, the clip mounting of 
the elastic profile to the bumper element enables the removal of the elastic 
profile without deterioration of the bumper structure. Thus the clip means of the 
present collision sensor ensures a high serviceability of the collision sensor, 
30 which may be easily replaced in case of failure e.g. of the sensing element. The 
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skilled person will understand, that a single elastic profile could be used for 
accommodating two or more different sensing elements. These sensing 
elements may be accommodated in a single hollow chamber or each of the 
sensing elements may be arranged in a different hollow chamber of the same 
5 elastic profile. 

It will be noted that the interaction of the clip means of the elastic profile and the 
locating means of the bumper result in a flexible mechanical connection 
between the two parts. Such a flexible mechanical connection is very resistant 
to temperature variations, vibrations and other rough environmental conditions 
10 prevailing at the vehicle bumper. This ensures a very robust connection of the 
collision sensor to the vehicle bumper which lasts during the entire service life 
of the collision sensor. 

It will be appreciated, that the profile also protects the sensing element against 
environmental effects such as water splashing, dampness, dust etc. The elastic 
15 profile thus is preferably closed or sealed at both extremities in order to prevent 
the penetration of dust and moisture into the hollow chamber. 

The interior design of the hollow chamber is preferably adapted to the geometry 
of the respective sensing element. This ensures a reliable positioning of the 
sensing element with respect to the vehicle bumper element. 

20 It will be appreciated, that the sensing element should preferably have a 
measurable property which varies in accordance with a pressure acting on the 
sensing element or with a deformation of the sensing element. In operation, the 
sensing elements are connected (by means of cabling or a wireless link) to a 
control unit which senses the variable property in order to detect a deformation 

25 the sensing element. The sensing element may e.g. comprise pressure sensing 
devices such as force sensing elements, the electrical resistance of which 
depends on the pressure acting on the sensing element, or surface acoustic 
wave pressure sensors. Alternatively the sensing element may comprise optical 
fibre sensors, the optical transmittivity of which varies with a deformation of the 

30 element. 
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In a preferred embodiment, the elastic profile comprises a base section, which, 
in use, is directed towards said vehicle bumper element, and wherein said clip 
means is arranged on said base section of said elastic profile. In use, the base 
preferably section rests against said bumper foam core, so that a correct 
5 positioning of the collision sensor with respect to the bumper foam core is 
achieved. 

The elastic profile further comprises a front section opposite of said base 
section. In use, the front section faces away from said vehicle bumper element 
and accordingly receives the impact from a pedestrian or an object in case of a 
10 crash. The front section accordingly has to be highly flexible in order to transmit 
the collision forces acting on the bumper to the sensing element inside the 
hollow chamber. It will be noted that the interior design of the front section may 
be optimized for the transmission of the collision forces to the sensing element. 

The base section comprises preferably a higher rigidness than said front 
15 section. As a result, the base section provides a reliable support surface which 
is necessary for an optimized transmission of the collision forces onto the 
sensing element. As such the harder base section may compensate for produc- 
tion tolerances at the boundary of two foam parts and ensure a reliable opera- 
tion of the collision sensor in these boundary regions. 

20 The elastic profile is advantageously an extruded elastomer profile. Such 
extruded profiles may be produced in a wide range of forms at very low costs. 
The different hardness of a front section and a base section of the profile may 
be provided e.g. by coextrusion of different elastomer materials. 

It will be noted that the length of the elastic profile is easily adaptable to the 
25 specific requirements of the collision sensor. A possible embodiment of a 
vehicle bumper comprises e.g. several collision sensors, each of which is 
arranged in a specific region of the bumper and responsive to collision forces 
acting in this specific region. In this case, the length of the elastic profile will 
correspond substantially to the width of the specific regions of the vehicle 
30 bumper. In a different embodiment, said elastic profile has a length which is 
substantially equal to a width of a vehicle bumper, such that after the assembly 
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of said collision sensor on said bumper, said elastic profile extends substantially 
along the entire width of said vehicle bumper. 

The elastic profile usually comprises an elongated form and said clip means 
extends preferably substantially along an entire length of said elastic profile. In 
5 this case, the locating means of the bumper preferably comprises an elongated 
groove extending along at least a part of the bumper foam core.. 

In a possible embodiment, the clip means comprises a rearward extending web 
having a cross section in the form of a barbed arrow, while said groove has a 
trapezoidal cross section, the base of said trapezoidal cross section being 
10 located inside said foam core. Such a "barbed arrow" or "pine-tree" design 
together with a suitable form of the locating means enables an optimal me- 
chanical connection with the car bumper structure. 

Detailed description with respect to the figures 

The present invention will be more apparent from the following description of 
several not limiting embodiments with reference to the attached drawings, 
15 wherein 

Fig. 1: shows a cross sectional view of a vehicle bumper foam core with 

integrated collision sensor; 
Fig.2: shows a perspective view of the collision sensor. 

The collision sensor 10 shown in figures 1 and 2 substantially comprises an 
20 elastic hollow profile 12 and a sensing element 14. The shown sensing element 
14 comprises a force sensing resistor element, the electrical resistance of which 
depends on the pressure acting on the sensing element. It will however be 
appreciated, that different sensing elements may be used within the context of 
the present invention. 

25 The elongated elastic profile 12 comprises a hollow chamber 16 for accommo- 
dating said sensing element 14. The interior design of the hollow chamber 16 is 
adapted to the geometry of the respective sensing element 14. This ensures a 
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reliable positioning of the sensing element with respect to the vehicle bumper 
foam core 18, onto which the collision sensor 10 should be mounted. 

The elastic profile 12 comprises a base section 20, which, in use, is directed 
towards said vehicle bumper foam core 18 and a front section 22 opposite of 

5 said base section 20. In use, the front section faces away from said vehicle 
bumper foam 18 and accordingly receives the impact from a pedestrian or an 
object in case of a crash. The front section 22 of the elastic profile 12 is made of 
a highly flexible material in order to transmit the collision forces acting on the 
bumper to the sensing element inside the hollow chamber. It will be noted that 

10 the interior design of the front section may be optimized for the transmission of 
the collision forces to the sensing element, e.g. by providing a switching nose 
24 on the interior surface of the hollow chamber. 

The base section 20 comprises preferably a higher rigidness than said front 
section 22. As a result, the base section 20 provides a reliable support surface 
15 which is necessary for an optimized transmission of the collision forces onto the 
sensing element 14. 

In order to assemble the collision sensor 10 on the vehicle bumper foam 18, the 
elastic profile 12 comprises a clip means 26, which is designed for positively 
interlocking with a corresponding locating means 28 of said vehicle bumper 

20 foam 18. The clip means 26 preferably comprises a rearward extending web 
arranged on said base section 20 of said elastic profile 12, said web having a 
cross section in the form of a barbed arrow or pine-tree. The locating means on 
the other hand preferably comprise an elongated groove having a trapezoidal 
cross section, the base of said trapezoidal cross section being located inside 

25 said foam core. Such a "barbed arrow" or "pine-tree" design together with a 
suitable form of the locating means enables an optimal mechanical connection 
with the car bumper foam. 
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List of Reference Numerals 

10 collision sensor 
12 elastic hollow profile 
14 sensing element 
16 hollow chamber 
5 18 bumper foam core 
20 base section 
22 front section 
24 switching nose 
26 clip means 
10 28 locating means 



